Enrichment, identification and analysis of fetal cells from maternal blood: evaluation of a prenatal diagnosis system.
In this study we evaluated the performance of a system for the enrichment, identification and analysis of fetal cells in maternal peripheral blood. Blood samples were collected from women after chorionic villus sampling and enriched for the presence of nucleated erythrocytes using a three-step procedure, namely: (a) centrifugation to separate nucleated red blood cells (NRBCs) from the majority of red blood cells (RBCs) and white blood cells (WBCs); (b) selective lysis of the remaining maternal RBCs; (c) separating the NRBCs from the remaining WBCs in a three-layer density gradient. Fetal cells were identified by using a monoclonal antibody against the gamma-chain of fetal haemoglobin (anti-HbF) and a nuclear stain (DAPI). Additionally, to further increase the specificity of the identification, and to eliminate some of the undesired staining by maternal leukocytes, a fluorescent antibody (CD45) was added. The sex chromosome complement of the cells was determined by fluorescence in situ hybridization (FISH) with X and Y-specific probes and the results were compared with the karyotypes obtained after analysis of chorionic villi. Using the described method, in all cases where the woman was carrying a male fetus (n=18) at least one XY cell was found, while no male cells were found in women carrying a female fetus. However, in the majority of cases with a male fetus (n=11) female HbF positive cells were found indicating the presence of maternal nucleated erythrocytes. The study demonstrates that the combination of anti-HbF and CD45 is a useful, but not fully specific, marker for fetal NRBCs and that additional markers are needed.